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Introduction
How people spend their leisure time is an important factor in maintaining psychological health. Leisure-time physical activity is associated with decreased mortality from many physical disorders and decreased risk of mental disorders (Jonsdottir et al., 2010; Lahti et al., 2014; Rovio et al., 2005; Schnohr et al., 2006; Teychenne et al., 2008) and associated with an increase in life expectancy (Janssen et al., 2013; Moore et al., 2012) . Psychological distress, however, may decrease the likelihood of engaging in leisure-time physical activities (Gigantesco et al., 2015) .
A number of studies have examined the association between leisuretime activity and psychological health, and several have suggested that physical activity is associated with lower psychological distress (Goldfield et al., 2011; Hamer et al., 2009; Hurwitz et al., 2005; Velten et al., 2014; Wada et al., 2006) . Some studies also suggest that lack of participation in community activity is associated with psychological distress (Honda et al., 2010; Kuriyama et al., 2009) . Most of these studies focus on the association of psychological health with physical activity and community involvement. However, an individual's choice of leisure-time activity may depend on personal interests and preferences or the environment. Nevertheless, few studies have examined type of leisure-time activity performed by individuals in a community in addition to physical activity and community involvement, or assessed which types of leisure activity might be strongly associated with psychological health.
The objective of the present study was to examine types of leisuretime activity performed by a community population, and to assess whether such activities were associated with psychological distress.
Methods

Participants
A population-based questionnaire survey using complete enumeration was conducted between June and August 2009 in a municipality in Preventive Medicine Reports 4 (2016) 1-5 Akita Prefecture, which is located in a suburban area close to fields and mountains in northern Japan. The average income level in Akita Prefecture, including the study area, was lower than the national average and the overall unemployment rate (for those aged ≥15 years) in Akita as of 2009 (5.4%) was slightly higher than the national rate (5.1%) (Statistics Bureau, 2010) . The total areas of Akita Prefecture and the survey area were 11,638 and 318 km 2 , respectively. About half of the land in the survey area was covered by forest. The survey area, which had 10 parks and 21 sports facilities as of 2009, was relatively well suited to physical activities. The population of the survey area as of 2004 was 27,209. The target population, aged 30-79 years old, was 16,996 residents, and excluded inpatients and institutional residents, such as individuals in nursing homes or welfare facilities. Community volunteers or municipal employees delivered questionnaires, received informed consent from each household, and later collected the questionnaires.
Questionnaire
The variables measured were age, sex, living arrangements (living alone vs. not alone), marital status, employment status, educational background, psychological distress, and leisure-time activities. Employment status was defined as employee, self-employed, or unemployed (unemployed persons among those eligible for the labor force or persons not in the labor force). Educational background was classified into four levels: compulsory education (9 years of schooling), high school education (12 years), junior college graduate (14 years), and university graduate or higher (16 years and over). Severity of psychological distress was assessed using a Japanese version of the Kessler Psychological Distress Scale (K6) (Furukawa et al., 2003) . Cronbach's alpha coefficient for each item on the Japanese K6 was 0.849 and its equivalence to the original English version was confirmed (Furukawa et al., 2008) . K6 is a six-item survey for assessing psychological distress. Using a five-point scale (0 = "None of the time" to 4 = "All of the time"), respondents were asked questions such as how often they experienced symptoms of non-specific psychological distress (nervousness, hopelessness, restlessness or fidgetiness; so depressed that nothing can cheer you up; feeling that everything is an effort; and feelings of worthlessness) during the past 30 days. Total scores ranged from 0 to 24, with higher scores representing a higher level of psychological distress. We defined psychological distress as a K6 score of 13 points or higher (Kessler et al., 2002) .
Ten questionnaire items assessed leisure-time activities in relation to four categories: volunteer activity (assessed by volunteer group attendance), physical activity (attending sports events), outdoor leisure activity (gardening/horticulture, collecting edible wild plants, fishing/ hunting, and forest walking), and art activity (creating art work, writing, playing music, dancing, and acting). Participants were asked "Do you carry out the following activities in your daily life?" Participants rated the frequency with which they engaged in each activity (habitually, sometimes, never) by choosing one of three responses: "I habitually carry out the activity," "I sometimes carry out the activity," or "I do not carry out the activity."
Statistical analysis
The present study analyzed data of residents who provided complete responses.
For each leisure-time activity category, participants were classified into three groups: those who habitually carried out some of the activities in that category, those who sometimes carried out some of the activities, and those who carried out none of the activities.
We first calculated variable distributions, stratifying by sex, and tested for differences between men and women using the chi-square test. We then used unadjusted and multivariable-adjusted logistic regression models to obtain odds ratios and 95% confidence intervals of the association between leisure-time activities and psychological distress, stratifying by sex. All four leisure-time activity variables were included in the multivariable models simultaneously, and we adjusted for age, living arrangements, marital status, employment status, and educational background. We also used multiple regression analysis to test for linear trends across categories in the frequency of leisure-time activities by assigning dummy variables to the three-level frequency of leisuretime activity (Altman, 1991) . All analyses were computed using PASW Statistics 18 (SPSS Inc., Chicago, IL, USA). Table 1 Characteristics of participants of one surveyed town in Akita Prefecture, Japan.
Age ( (9) 1358 (28.8) 1614 (31.1) High school education (12) 2714 (57.5) 3062 (59.0) Junior college graduate (14) 149 (3.2) 293 (5.6) University graduate and higher (N16) 499 ( 
Ethics
This study was approved by the Ethics Committee of Akita University Graduate School of Medicine. Table 1 shows the characteristics of complete respondents (n = 9908). Of the residents who received questionnaires, 83.9% (14,261) responded, 58.3% of whom provided complete responses. Average age and proportion of men were respectively 57.0 years and 46.7% among total respondents and 55.5 years and 47.6% among those with complete responses. These were similar to the target population aged 30-79 years in the survey area (average age: 56.0 years; men: 47.4%).
Results
Regarding economic status among complete responses, the proportion of unemployed was high (31.3%), and this included those not in the labor force, such as pensioners and full-time housewives. Of those who submitted complete responses, the unemployed rate (unemployed persons among those eligible for the labor force or persons not in the labor force) aged 30-64 years was 8.9% and 28.9%, among men and women, respectively; a rate similar to the national level among men (11.2%) and lower among women (37.7%) (Statistics Bureau, 2010). A low-income level in this area might result in a high labor participation rate among women.
The average age for men was 55.7 years (SD = 13.1), and for women was 55.3 years (SD = 13.2). A total of 79.8% of men and 76.5% of women were married. In terms of employment status, employees made up the largest group, comprising 50.0% of men and 42.9% of women. In terms of educational background, high school graduates made up the largest group, comprising 57.5% of men and 59.0% of women. Most participants (95.8% of men and 94.9% of women) did not live alone. As evaluated by the K6 scale, 2.8% of men and 3.9% of women were assessed as experiencing psychological distress. Although the number of total respondents varied dependent on certain variables, the numbers of those living alone (5.2%), living separately/bereaved/divorced (14.6%), unemployed (34.7%) and with compulsory education (35.2%) among total respondents were greater than those among complete responses. This appears to be because the total respondents contained a higher percentage of older persons compared with complete responses, such respondents included many widowed women, and women in Japan have longer life expectancy than men. Between complete responses and total respondents there was no difference in the rate of those psychologically distressed (3.4%). The percentages of those habitually engaged in all four leisure-time activities: volunteer (8.4%), physical (8.1%), outdoor leisure (34.9%) and art activities (11.0%) among total respondents were lower than among the complete responses. Table 2 shows details of distributions of those activities among the complete responses.
In both men and women, about 40% of respondents regularly engaged in outdoor leisure activities, with smaller percentages of participants performing the other types of activities. The distributions of volunteer activity, physical activity, and outdoor leisure activity differed significantly by sex. Compared with women, men more frequently reported regularly performing volunteer, physical, and outdoor leisure activities. Table 3 shows the associations between leisure-time activity and psychological distress.
The unadjusted analysis indicated that both men and women who engaged regularly in volunteer, physical, outdoor leisure, and art activities were significantly less likely to be psychologically distressed. After adjustment for age, living arrangements, marital status, employment status, and educational background, including all four leisure-time activities (volunteer, physical, outdoor leisure, and art activities) in the model simultaneously, both men and women who engaged regularly in outdoor leisure activity were significantly less likely to be psychologically distressed. Both women and men who regularly performed physical activity were significantly less likely to be psychologically distressed, although the association was not significant for men. However, the association between volunteer activity and psychological distress, and between art activity and psychological distress, was not statistically significant for either sex.
Discussion
Each leisure-time activity category was related to psychological distress separately.
Many studies that have shown a positive association between leisure-time activity and psychological health have focused mainly on physical activity. One Japanese study of male workers aged 18-69 years reported that individuals who engaged in exercise that induced sweating less than once a week experienced significantly more depressive symptoms (Wada et al., 2006) . A study of a nationally representative sample of the general population aged 16 years and over in Scotland reported that leisure-time sports, walking, and domestic physical activity were all associated with lower psychological distress (Hamer et al., 2009) . Another study of lower back pain patients aged 18 years and over conducted in the USA reported that recreational physical activities were associated with a decrease in psychological distress (Hurwitz et al., 2005) . Another study of healthy individuals aged 20 years and over demonstrated that taking a walk in the forest may help to decrease the risk of depression (Morita et al., 2007) . Additionally, a literature review suggested that physical activity, even in low doses, may protect against depression ( Teychenne et al., 2008) . One systematic review suggested that sports activities may be associated with improved psychosocial health in adults (Eime et al., 2013) .
Regarding art activity, most studies have assessed the association between art therapy and psychological health (Bradt et al., 2011; Hughes and da Silva, 2011; Pratt, 2004) . Few studies have addressed the association between leisure-time art activity and psychological health. An Australian study of people with a history of serious illness reported that participating in a poetry-writing program was associated with a decrease in psychological distress (Rickett et al., 2011) . Additionally, a study of elderly people conducted in Greece reported that participation in Greek traditional dances was associated with a decrease in psychological distress (Mavrovouniotis et al., 2010) . These studies found an association between each leisure-time activity and psychological health. Consistent with this earlier work, the present findings show an association between each leisure-time activity and lower psychological distress.
The simultaneous analyses revealed that only some activities were related to psychological distress. Both outdoor leisure activity and physical activity were significantly associated with psychological distress. Both men and women who engaged regularly in outdoor leisure activities were significantly less likely to be psychologically distressed. Women who engaged regularly in physical activity were significantly less likely to be psychologically distressed; this was also the case for men, although the association was not significant. Very few studies have investigated the association of psychological distress with leisure-time activity by comparing different leisure-time activities. A study of the general population aged 40 years and over in one community in Japan reported that lack of participation in sports/exercise and social gatherings was associated with psychological distress among both men and women aged 40-64 years, and that lack of participation in neighborhood association activities was related to psychological distress among women aged 40-64 years. However, lack of participation in volunteer activity was not significantly associated with psychological distress among both men and women aged 40-64 years (Kuriyama et al., 2009) . In the present study, rather than focusing solely on whether participants did or did not participate in leisure-time activities, we examined in more detail the association of psychological distress with frequency of engagement in different leisure-time activities in one community population. Nevertheless, for volunteer activity and physical activity, our findings reflected those of earlier studies.
In this study, frequent engagement in physical activity and outdoor leisure activity was strongly associated with lower likelihood of psychological distress. However, frequent engagement in art was only weakly associated with reduced likelihood of psychological distress. This was contrary to our predictions, as previous studies have reported that art therapy is associated with improved psychological health (Bradt et al., 2011; Hughes and da Silva, 2011; Pratt, 2004) . Our findings may reflect the fact that more active outdoor leisure activities demand more physical activity than do art activities, and therefore perhaps activate the neuroendocrinological system more efficiently to attenuate stressrelated psychological disorders (Fleshner, 2005) . Additionally, frequent engagement in volunteer activity was not associated with reduced likelihood of psychological distress. Our findings may reflect the fact that those who perform volunteer activities have higher burden related to those activities than the other leisure-time activities (Murayama et al., 2013) .
Study limitations and strengths
This study has several limitations. First, as this study was crosssectional, the relationships found could not be interpreted as causal. Second, although fewer than 60% of participants provided a complete set of responses, representativeness of the complete responses was ensured as demographic distributions of the complete responses were similar to those of the target population in the survey area. Those who submitted complete responses, and thus were the sample analyzed, more frequently performed leisure-time activities than the total respondents did. The differences in frequency of leisure-time activities between total respondents and those who submitted complete responses may lead to overestimation of results of the relationships between leisuretime activities and mental distress. Third, as participants were drawn from one suburban community, the results may not generalize to individuals aged 30-79 years residing in other locations in Japan. Fourth, as previous studies have reported an association between job strain and reduced leisure-time physical activity (Bogaert et al., 2014; Fransson et al., 2012) , it is possible that those participants in good psychological health tended to perform more leisure-time activity. However, this may have had little effect on the results, as one previous study indicates that leisure-time physical activity was associated with reduced depressive symptoms after adjustment for job strain (Wada et al., 2006) . Fifth, that there were no data on residents aged 80 and above, who may be less likely to engage in volunteer and physical activities (Kuriyama et al., 2010) , should be kept in mind when interpreting the study results. Finally, it is possible that the area in which participants lived was relatively suitable for outdoor activity, as they lived in the suburbs. However, we did not explore whether the area of residence was suitable for physical and outdoor leisure activities (or for the other activities). Several studies have reported that neighborhood characteristics and access to places for physical activity are associated with leisure-time physical activity (Huston et al., 2003; McCormack and Shiell, 2011) . Thus, from the perspective of community health promotion, it is important to examine whether people live in areas that are appropriate for healthy activity and to make the natural environment readily accessible to people if necessary. The strength of the present study is that we examined the associations between frequency of various types of leisure-time activities and psychological distress after adjustment for physical activity and community involvement. To the best of our knowledge, there has been little or no research on psychological distress in relation to various types of leisure-time activities. As this study had no external validity, further research will be needed to clarify associations between daily leisure-time activities and psychological distress. Despite several limitations, the present study helps to elucidate the association between engagement in leisure-time activity and psychological health and could inform measures for mental health within communities.
Conclusion
In the present study, we examined the association between psychological health and volunteer, physical, outdoor, and art leisure-time activities in a community in Japan. Higher frequency of engagement in outdoor leisure activity and physical activity was significantly associated with a lower likelihood of psychological distress.
